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[57] ABSTRACT 

Apparatus and method for preparing belt end portions 
for mechanical interconnection includes a punch-press 
and jig assembly for precisely forming a square central 
opening in one end portion and opposed square side 
edge openings in another end portion and a cutting 
arrangement for slitting the one end portion longitudi- 
nally from its central opening. The belt end portions are 
assembled by inserting the another portion through the 
slit and central opening of the one portion and orienting 
the transverse extent of the another portion within the 
central opening. 

5 Claims, 9 Drawing Figures 
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mechanical splicing procedure eliminates substantially 
METHOD FOR PREPARING BELT END all of the above-discussed disadvantages of the conven- 

PORTIONS FOR SPLICED MECHANICAL tional glue and heat bonding procedure in that no costly 

INTERCONNECTION, BELT END PORTIONS machinery or supplies are necessary and the preparation 
PREPARED THEREBY AND SPLICED 5 of the belt ends may be performed both quickly and in 

INTERCONNECTION FORMED THEREWITH advance whereby several small belt lengths may be 

inventoried for quick spliced interconnection at a ma- 
BACKGROUND OF THE INVENTION chine immediately when needed to substantially reduce 

In textile circular knitting machines and in other yarn m a chin e downtime to a minim u m . However, certain 
or strand handling procedures and apparatus, the feed- 10 disadvantages also exist presently with this mechanical 
ing of yarn is controlled positively through a pulley splicing procedure in that, to date, this procedure has 
arrangement driven by an endless belt. Periodically always been performed by hand in a relatively inexact 
such belts deteriorate and break requiring repair or but otherwise effectively operable manner, 
replacement thereof. The belts typically are formed of a The present invention provides a significant and 
fabric-backed rubber material which is not inexpensive 15 needed improvement of the mechanical splicing proce- 
and, therefore, broken belts are not ordinarily discarded dure by providing a simple and inexpensive apparatus 
but instead are conventionally repaired by splicing and method for preparing belt ends in a precise and 
thereof through a process of grinding or shaving the exact manner for mechanical spliced interconnection of 
belt ends, applying glue thereto, and joining the belt the above-described type, 
ends while applying heat thereto to bond the belt ends 20 

together. This conventional repair procedure has sev- SUMMARY OF THE INVENTION 

eral operational and cost disadvantages. First, a rela- Briefly described, the apparatus of the present inven- 
tively significant initial and ongoing investment of capi- ti on comprises a punch-press arrangement for punching 
tal is required to be properly equipped to perform the openings in two belt end portions to be interconnected, 
slicing repair procedure in that special grinding and 25 ^ a mounted on ^ punc h. press for positioning 
heating ; machines are required to perform the respective ^ belt end portions respectively for punching thereof 
steps of shaving or grinding preparation of tiie belt ends b ^ punch . press . The jig is provided with two belt- 
and heating of the joined belt ends, both of which ma- receivin slots> ^ ^ slot ^ ^ GeM 

chines represent a relatively significant initial capital M ^ ^ h to ori * nt one | elt end 
investment and further require periodic maintenance 30 ;„ ^ «w e~ m„~ui~Z Q „ 

and repair in themselves, and a sufficient supply of ap- Uon when f eceive ^ » * e first slot ^ Punchmg an 
propriate glue is also required, which has a^relativefy °P enm 6 m «"? OTC h * f" d pomdnc^y ofitstra^ 
limited shelf life. Additionally, since yarn is fed to con- verse dimension and the second slot bemg ananged a 
ventional circular knitting machines from an overhead ° ffset . from u the P^ch-press to orient the other belt 
creel, it is not possible to install a spliced belt on the 35 f" d P ortIon ^hen received I in the second slot for punch- 
machine without taking down all yarn ends leading into m S °P enm S » oth f V°^°\ m on , e 
the machine from overhead which of course is ordinar- transverse side edge thereof and to orient the other belt 
ily entirely impractical and accordingly it is characteris- end portion when received oppositely-turned in the 
tically necessary that at least the steps of gluing and second slot for punching an opening in the other belt 
bonding of the belt ends be carried out at the knitting 40 end potion in its other transverse side edge opposite the 
machine with the belt in place in its operating position. first-mentioned side edge opening. The punch-press is 
As a result, replacement belts cannot be prepared and adopted to punch openings of a dimension at least ap- 
inventoried in advance but can only be prepared when proximately one-third of the transverse dimension of 
needed and at the particular location required. As will the helt end portions and the offset of the second belt- 
be understood, the down time of machines experienced 45 receiving slot is selectively arranged for spacing of the 
due to broken belts is at least the amount of time re- s * de edge openings a transverse d im e n sion approxi- 
quired to perform the splicing procedure and can be mately the same as the central opening in the one belt 
substantially greater if the belts of more than one ma- end portion. A cutting arrangement is also provided for 
chine break at the same time since it is no rmall y not cutting a longitudinal slot in the one belt end portion 
economically justifiable for most textile knitting mills to 50 extending from the central opening away from the belt 
maintain more than one heat bonding machine. Further- end. 

more, because the conventional splicing procedure is In the preferred embodiment of the present invention, 
relatively time-consuming and troublesome, it is often the punch-press is of the type having a reciprocably 
typical for mills to discard otherwise usable lengths of movable die member and the jig includes a plate dis- 
broken belts and to replace them with a new belt which 55 posed in the reciprocal path of the die member, the 
requires only one splicing operation rather than splicing respective first and second belt-receiving slots of the jig 
several shorter belt lengths. being formed in the plate respectively intersecting the 

As a result of these disadvantages, some knitting mills reciprocal path and intersecting one another generally 
have in recent times begun splicing broken belt ends by thereat Each slot is provided with a respective stop 
an old and well-known system of mechanical intercon- 60 member for abutment of the respective belt end portion 
nection wherein a central opening is cut in one belt end to dispose it for punching the opening or openings 
with a longitudinal slit extending therefrom and notches therein at a predetermined distance from the end of the 
are cut in opposite side edges of another belt end belt end portion. The punch press is adapted for punch- 
whereby the notched belt end may be inserted through ing openings having at least one straight side, preferably 
the slit and central opening of the first belt end and the 65 square, and the slots are arranged respectively for ori- 
portion of the notched belt end between the notches enting the respective belt end portions for punching the 
positioned in the central opening to mechanically inter- opening or openings therein with the straight side of 
connect the two belt ends. As will be understood, this each respective opening most closely adjacent the re- 
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spective belt end. The cutting arrangement includes a present invention in sequential stages of assembly. The 
third belt-receiving slot for receiving the one belt end belts (or belt) are of the conventional type characteristi- 
portion, a cutting edge for cutting engagement thereof, cally employed in an endless form of relatively large 
and a guide surface extending longitudinally of the third diameter about the creel of a large diameter circular 
slot for guiding cutting movement of the cutting edge 5 knitting machine for driving the respective pulley 
longitudinally of the one belt end portion when dis- wheels of the positive yarn feeding arrangement associ- 
posed in the third slot A second cutting arrangement is ated with each yarn feeding station on the knitting ma- 
provided for preliminarily cutting each belt end portion chine, as will be understood by those skilled in the art, 
substantially perpendicularly transverse to the longjtu- the belts being of a relatively small width wise dimen- 
dinal extent thereof to provide substantially squared 10 sion and formed of rubber or a similar base material 
belt ends. which is generally pliable with the base material being 
According to the present method, the punch-press is backed on either side by a coated woven fabric. How- 
initially operated to form the central and side edge ever, it will be understood from the following specifica- 
openings in their respective belt end portions and the tion of the present invention that it is not limited in 
longitudinal slit is formed in the one belt end portion to 15 scope to such particular belting material but instead is 
prepare the belt end portions for mechanical intercon- susceptible of a broad utility with substantially any type 
nection. The belt end portions are mechanically inter- of belting. 

connected by inserting the other belt end portion Each belt end portion 10,12 is squared at its end to 

through the slit and central opening of the one belt end provide an end edge 10',12' substantially perpendicu- 

portion and positioning the transverse extent of the 20 larly to the longitudinal extent of the respective belt end 

other belt end portion between its side edge openings portion 10,12. The belt end portion 10 has an opening 14 

transversely within the central opening of the one belt formed therein at a relatively small spacing from the 

end portion. In the preferred method, the belt end por- end edge 10' of the belt end substantially centrally of the 

tions are initially cut substantially perpendicularly to widthwise transverse extent of the belt end portion 10. 

their longitudinal extents to provide substantially 25 A substantially linear slit 16 is also formed in the belt 

squared belt ends. In the step of inserting and position- end portion 10 extending longitudinally thereof from 

ing the other belt end portion in the slit and central the central opening 14 away from the end edge 10'. The 

opening of the one belt end portion, the transverse ex- belt end portion 12 has two openings 18 formed therein 

tent of the other belt end portion between its side edge at a small spacing from the end edge 12' as notches in 

openings is positioned in contacting engagement with 30 the transverse side edges 12" of the belt end portion 12 

the straight side of the central opening of the one belt in transverse opposition to one another. The central 

end portion and the straight edges of the side edge opening 14 in the belt end portion 10 is of a dimension 

openings of the other belt end portion are positioned in transversely thereof at least, and preferably the same as, 

contacting engagement with the transverse extents of approximately one-third of the transverse dimension of 

the one belt end portion adjacently transversely out- 35 the belt end portion 10 and each side edge opening 18 in 

wardly of the central opening thereof. the belt end portion 12 is of a selected transverse dimen- 

«ntr,n nn^nnvm^r ^ ^ttr tm> » nrrv^ P sion, also preferably approximately one-third of the 

BRIEF DESCRIPTION OF THE DRAWINGS Averse dimension of the belt end portion 12, such 

FIGS. 1A, IB and 1C are perspective views of two that the remaining transverse extent of the belt end 

mating belt end portions prepared for mechanical inter- 40 portion 12 indicated at 22 is of substantially the same 

connection according to the present invention illustrat- transverse dimension as the central opening 14 in the 

ing such belt end portions in sequential states of assem- belt end portion 10. Each of the central opening 14 and 

bly; the side edge openings 18 preferably have a substan- 

FIG. 2 is a perspective view of the apparatus of the daily straight linear side 14\18' respectively at the Ioca- 

present invention for preparing the belt end portions of 45 tion of the respective opening most closely adjacent the 

FIGS, 1A, IB and 1C; respective end edge 10',12' and extending substantially 

FIGS. 3A and 3B are top plan views of the cutting parallel thereto, the openings 14,18 preferably being 

arrangement of the apparatus of FIG. 2 respectively substantially square in shape for this purpose. The longi- 

sho wing it in operation for squaring a belt end portion tudinal slit 16 and the central opening 14 in the belt end 

and in operation for cutting a longitudinal slit in a belt 50 portion 10 are of a combined dimension longitudinally 

end portion; thereof at least slightly greater than the widthwise 

FIG. 4 is a horizontal cross-sectional view of the transverse dimension of the belt end portion 12. 

punch-press arrangement of the apparatus of FIG. 2 It will therefore be understood that the belt end por- 

taken along line 4—4 thereof; and tions 10,12 may be mechanically interconnected by 

FIGS. 5A and 5B are horizontal cross-sectional 55 orienting the belt end portion 12 in a disposition with 

views of the punch-press arrangement similar to FIG. 4 the transverse widthwise extent of its end edge 12' 

respectively showing it in operation for punching a aligned with the longitudinal extent of the slit 16 and 

central opening in one belt end portion and in operation central opening 14 of the belt end portion 10, inserting 

for punching a side edge opening in another belt end the belt end portion 12 through the slit 16 and central 

portion. 60 opening 14 to dispose the transverse portion 22 of the 

DESCRIPTION OF THE PREFERRED bdt Cnd p0rti ° n 12 ™ ^ sUt l6 ' SlidmS ±e ^ 

DESCRIPTION _OF THE ^PREFERRED verse portion 22 into the central opening of the belt end 

dU iMbfNl portion 10 and positioning the transverse portion 22 

Referring now to the accompanying drawings and transversely therein. The transverse portion 22, being of 

initially to FIGS. 1A, IB and 1C, two end portions 65 approximately the same dimension as the central open- 

10,12 of two respective lengths of belting (or of a single ing 14, thusly fits snugly therein and, as will be under- 

length of belting) are illustrated in the preferred form stood, when the belt end portions 10,12 as so assembled 

prepared according to the apparatus and method of the are pulled taut as illustrated in FIG. 1C, the straight 
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sides 14',18' of the openings 14,18 align with one an- The apparatus 26 also includes a belt cutting arrange- 
other to bring the respective belt end portions 10,12 into ment 50 which includes a plate member 52 in which are 
secure engagement along a line L of substantially con- formed intersecting perpendicularly-arranged belt- 
tinuous engagement extending transversely of each receiving linear slots 54,56 each being of substantially 
thereof with the straight side 14' of the opening 14 of 5 the same transverse dimension as the belt end portion 
the belt end portion 10 engaged in contact with the 10,12. A cover plate 58 of a clear plastic material is 
transverse portion 22 of the belt end portion 12 and with affixed over the plate member 52 and includes a linear 
the straight sides 18' of the openings 18 of the belt end slit 60 therethrough extending parallel to and directly 
portion 12 engaged in contact with the portions 24 of above the longitudinal centerline of the slot 54. The slit 
the belt end portion 10 transversely outwardly of the 10 60 is of a sufficient width to receive and guide a conven- 
central opening 14 thereof. In this manner, the mechani- tional cutting edge such as a razor or knife blade, the 
cal interconnection thusly provided between the belt present apparatus 26 including a conventional razor- 
end portions 10,12 is substantially as strong as the more blade holding cutting device 62, the razor blade 62' of 
conventional glue-and-heat-bonded splices described which ™*y be ins ^ d through the slit 60 to engage a 
hereinabove and leaves the rearward sides of the belt 15 belt end P ortion disposed m either of the slots 54,56. In 
end portions 10,12 at the location of interconnection **** "annex, a longitudinal slit 16 may be readily and 
sufficiently smooth for satisfactory operation in driving precisely cut in a belt end portion by insertion of it in 
positive yarn feed devices. slot 54 lowing the formation of a central opening 
Theapparatus of the present invention for preparing * 4 » end P ortio ° opting *e cutting 
belt end portions in the form of portions 10,12 for me- 20 device 6 ? ^ * * to engage the belt 
chanical interconnection is indicated in FIG. 2 gener- end and d ^ C} ^ M 1 * w ^ fr0m * e 
ally at 26 and includes a punch-press device 28 of the °P emn S ) 6 ^ * B >- Sininarly the cutting 
conventional type such as that manufactured and sold arrangement 50 also facihtates squaring off the end of 
by Roper-Whitney, Inc., of Rockford, 111., under the „ *"* . W : end P?* 1011 * be J*** whl ? h 18 ^oxotfa. 
model designation 590005501. The punch press 28 in- 25 ™ ure^end edg^ such squaring being 
eludes a ftane 29 on which a slide assembly 30 is ^^hed * * e «f portion in the 
" " iioiuc uu wmwu a auuc a^muxy ™ » rf g6 tQ m extent su ff lcien t to extend beyond the slit 
mounted for vertical reciprocatory movement which ^ ^^5^ the bdt end portion is oriented Deroendicu 
slide assembly 30 carries a square die member 32 for ^ ^ ^ ^ 0 ^ ratin ^ ^ ^ ce ^ 
punchmg square openmgs of the desired dimension for 3Q ^ h ^ ^ slit & to c * ^ & 
the openmp 14,18 above^nbed and the punch-press tion md t0 ^ t^rom ^ portion t^f extending 
28 also mcludes a handle 34 pivotably mounted in asso- b d ^ ^ ^ leavillg ^ ^ end or tion 
ciation with the shde assembly 30 for actuation of its ^ a substantially end ^ gt 10 ' 0 r 12' (FIG. 
reciprocatory movement, all as is conventional. Ac- 3A ) 

cording to the present invention, a jig 36 is horizontally 35 ^ e 0 p er ation of the present apparatus for preparing 

mounted on the frame 29 in the path of vertical recipro- belt end portions according to the present invention will 

cal movement of the slide assembly 30 and is con- thus be understood. Initially, if necessary, any belt end 

structed for properly positioning belt end portions for portion having an irregular end edge is squared in the 

punching square openings therein as required for the manner just described by insertion in the cutting ar- 

aforedescribed belt end portions 10,12. More specifi- 40 rangement slot 56 and cutting off the irregular end of 

cally, the jig 36 includes a plate 38 having a circular the felt end portion by operating the razor edge of the 

opening 40 formed therein concentrically with the Ion- cutting device 62 through the slit 60. One belt end por- 

gitudihal centerline of reciprocal movement of the shde tion is then inserted in the slot 42 of the jig plate 38 and 

assembly 30, the plate 38 having two belt-receiving abutted against the stop member 46 of the slot 42 and 

linear slots 42,44 formed therein of substantially the 45 the punch-press 28 is operated to punch an opening in 

same transverse dimension as the belt end portions 10,12 the belt end portion centrally of its transverse extent at 

thereby for receiving such belt end portions and the a small spacing from its end edge (FIG. 5A). The belt 

slots 42,44 respectively intersecting the opening 40 for en d portion is then inserted in the cutting arrangement 

positioning belts received in the slots 42,44 relative to s i 0 t 54 and abutted against the end stop surface 54' 

the reciprocal path of the slide assembly 30 for punch- 50 thereof and the razor edge 62' of the cutting device 62 

ing openings in the belts at the locations desired for is operated through the slit 60 to cut a slit in the belt end 

openings 14,18. Thus, the belt-receiving slot 42 is ar- portion longitudinally thereof away from the central 

ranged with its longitudinal centerline intersecting the opening just formed therein, whereupon the belt end 

centerline of reciprocal movement of the slide assembly portion is prepared in the form of a belt end portion 10. 

30 such that a belt received in the slot 42 will be ori- 55 Another belt end portion is next inserted into the slot 44 

ented to be engaged by the die 32 centrally of the trans- into abutment against the stop member 46 thereof and 

verse extent of the belt for punching central openings 14 the punch-press 28 is operated to punch an opening in 

therein. The belt-receiving slot 44, on the other hand, is the leftward-facing transverse side edge of the belt end 

arranged with its longitudinal centerline offset from the portion at a small spacing from its end edge. The belt 

longitudinal centerline of reciprocal movement of the 60 end portion is then turned about its longitudinal extent 

slide assembly 30 such that a belt received in the slot 44 to be oppositely-received in the slot 44 with its other 

will be oriented to be engaged by the die 32 at one side transverse side edge facing leftward and with its end 

edge of the belt for punching a transverse side edge edge still in abutment with the stop member 46 and the 

opening 18 therein. A stop member 46 is provided in punch-press 28 is operated to punch an opening in such 

each slot 42,44 for abutment by the end edge of a belt 65 other transverse side edge of the belt end portion at the 

positioned therein so as to position the belt for punching same spacing from the end edge as, and transversely 

of the desired opening 14 or 18 at a predetermined spac- opposite from, the first side edge opening, whereby the 

ing from the belt's end edge. belt end portion is prepared in the form of a belt end 
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portion 12 (FIG. SB). The thusly prepared belt end 
portions 10,12 may accordingly then be assembled by 
mechanical interconnection in the manner hereinbefore 
fully described. 

The advantages of the basic form of mechanical 5 
splice produced by the present invention will be readily 
recognized by those skilled in the art The preparation 
and splicing of the belt end portions may be accom- 
plished quickly and easily without costly complex spe- 
cial machinery or equipment. Furthermore, since the 10 
preparation of the belt end portions and the spliced 
assembly thereof are separate steps with the actual me- 
chanical assembly being performed by hand, the prepa- 
ration of belt end portions may be performed in advance 
at a location remote from the knitting machines on 15 
which they will ultimately be used, thereby permitting 
the establishment of an inventory of replacement belts 
so that machine downtime resulting from broken belts is 
negligible and substantially inconsequential. The 
method and apparatus of the present invention provide 20 
important additional advantages in that the preparation 
of belt end portions may now be machanized in a sim- 
plistic manner through the use of the inexpensive and 
simple punch-press apparatus enabling the preparation 
of belt end portions to be accomplished in a precise, 25 
exact manner repetitively. Thus, in contrast to splices 
between belt end portions prepared by hand, the me- 
chanical interengagement of belt end portions prepared 
according to the present invention resultantly provides 
substantially continuous surface contact between the 30 
prepared belt end portions in their assembled form 
along the aforedescribed line L of the contacting 
straight sides of their respective openings to produce a 
strong and reliable splice. 

The present invention has been described in detail 35 
above for purposes of illustration only and is not in- 
tended to be limited by this description or otherwise to 
exclude any variation or equivalent arrangement that 
would be apparent from, or reasonably suggested by the 
foregoing disclosure to the skill of the art 40 

I claim: 

1. A method of preparing two belt end portions for 
mechanical interconnection thereof comprising the 
steps of cutting each said belt end portion substantially 
perpendicularly to the longitudinal extent thereof to 45 
provide substantially squared belt ends, providing press 


8 

means for punching openings of a substantially square 
shape in said belt end portions of an edgewise dimension 
at least approximately one-third of the transverse di- 
mension of said belt end portions, operating said press 
means to form an opening in one belt end portion cen- 
trally of the transverse dimension thereof with one 
straight edge of said central opening oriented trans- 
versely to the longitudinal extent of said one belt end 
portion in substantially parallel relation to its said 
squared belt end, forming a slit in said one belt end 
portion extending longitudinally from said central open- 
ing away from the belt end, and operating said press 
means to form transversely opposed openings in oppo- 
site transverse side edges of the other belt end portion 
spaced a transverse dim ensi on approximately the same 
as said central opening with one straight edge of each 
said opposed opening oriented transversely to the longi- 
tudinal extent of said other belt end portion in substan- 
tially parallel relation to its said squared belt end, 
whereby said belt end portions may be mechanically 
interconnected by inserting said other belt end portion 
through said central opening and said slit of said one 
belt end portion and positioning the transverse extent of 
said other belt end portion between its side edge open- 
ings transversely within said central opening. 

2. Belt end portions for mechanical interconnection 
thereof prepared according to the method of claim 1. 

3. A method of splicing two belt end portions by 
mechanical interconnection thereof comprising prepar- 
ing said two belt end portions according to the method 
of claim 1 and mechanically interconnecting said belt 
end portions by performing said inserting and position- 
ing. 

4. The method of claim 3 and characterized further in 
that said inserting and positioning said other belt end 
portion includes positioning said transverse extent of 
said other belt end portion in contacting engagement 
with the straight side of said central opening of said one 
belt end portion and positioning said straight edges of 
said side edge openings of said other belt end portion in 
contacting engagement with the transverse extents of 
said one belt end portion adjacently transversely out- 
ward of said central opening thereof. 

5. A spliced interconnection of two belt end portions 

produced according to the method of claim 3. 
« * « • ♦ 
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